Monocyte mediated brain targeting delivery of macromolecular drug for the therapy of depression.
Leukocytes can cross intact blood-brain barrier under healthy conditions and in many neurological diseases, including psychiatric diseases. In present study, a cyclic RGD (cRGD) peptide with high affinity for integrin receptors of leukocytes was used to modify liposomes. The cRGD-modified liposomes (cRGDL) showed high affinity for monocytes in vitro and in vivo and co-migrated across in vitro BBB model with THP-1. The trefoil factor 3 (TFF3), a macromolecular drug, was rapidly and persistently delivered to brain for at least 12 h when loaded into cRGDL while 2.8-fold increase in drug concentration in basolateral amygdala regions related to depression was observed. A systemic administration of cRGDL-TFF3 mimicked antidepressant-like effect of direct intra-basolateral amygdala administration of TFF3 solution in rats subjected to chronic mild stress. The effective dual-brain targeting delivery resulting from the combination and co-migration of cRGDL with leukocyte cross BBB may be a promising strategy for targeted brain delivery. In an effort to treat depression, brain targeted delivery via monocyte-cRGD liposome complexes capable of crossing the intact BBB was performed in this study in a murine model. Similar approaches may be helpful in the treatment of other neuropsychiatric conditions.